The transport properties of a fluid near a critical point have long been of theoretical, experimental, and technological interest.
The transport properties of a fluid near a critical point have long been of theoretical, experimental, and technological interest. [1] [2] [3] Drozdov and Tucker 4 have presented new calculations of the self-diffusion coefficient ͑D͒ of a tagged particle for a Lennard-Jones fluid just above the critical temperature, T c (T r ϵT/T c Х1.05) over a range of density, (0.4Ͻ r ϵ/ c Ͻ1.6).
Like real experiments, molecular dynamics simulations are complicated by the divergence of the compressibility near a critical point. Drozdov and Tucker 4 present a method for calculation of an average self-diffusion coefficient that avoids this difficulty. However, their Fig. 4 shows an anomaly in the density dependence of D along a near-critical isotherm. The computed D values near, but below, c lie below a smoothed curve linking high-and low-density values, rise sharply at the critical density, and then fall back to the background curve. This effect is attributed to a shift of the distribution of local densities just below the critical density to one of higher mean local densities and is compared to apparently similar anomalies in certain experimental results. 5, 6 The experimental papers cited contain measurements of a different quantity, the tracer diffusion coefficients (D Ti ) of various solutes 5, 6 in supercritical CO 2 . There are three diffusion coefficients characteristic of a binary mixture: two intradiffusion coefficients (D i *) describing thermal motion of the components, and a mutual or interdiffusion coefficient (D 12 ) describing mixing. At infinite dilution of component 1 in 2, D 12 approaches the tracer diffusion coefficient of 1 in 2 (D Ti ), the quantity approximated in the experimental papers cited by Drozdov and Tucker. In the limit where 1 has exactly the same properties as 2, except that it is distinguishable, the situation studied in the simulations, D T1 equals the self-diffusion coefficient of the pure fluid. [7] [8] [9] Experimentally, this is done by using isotopically substituted solutes ͑usually radio-tracers at low concentrations͒ and extrapolating the results to that of a hypothetical tracer of the same mass as the solvent. 10 For a mixture, the D Ti for one component can be similarly extrapolated against tracer mass to give D i * of that component at its concentration in the mixture. 10 The relations between the several diffusion coefficients can be seen from their Einstein-Kubo expressions. 9 Intradiffusion coefficients (D i *) of component i in a mixture, or self-diffusion coefficients in a pure substance, are written in terms of the velocity auto-correlation function for molecule ␣
D 12 for a binary mixture is written in terms of the velocity cross-correlation function f 12 between different molecules of the two components
where the x i and M i are mole fractions and molar masses, ␥ 2 being the activity coefficient of 2 on the mole fraction scale. f ij are defined for molecules ␣ and ␤ by
where c i is the molarity of component i and V the volume. Since
then in the limit x 2 →0, D 12 equals the intradiffusion coefficient D 2 * , corresponding to a trace of 2 in solvent 1, as f 22 →0. In the same limit, the intradiffusion coefficient D 1 * equals the self-diffusion coefficient of pure 1. At a consolute point where a homogeneous phase separates into two phases of differing compositions, D 12 goes to zero. 9 Careful measurements of the individual D i * show no anomaly in this region, 11 though the experiments could bear repetition with more modern apparatus.
The case for tracer diffusion near the critical point of the solvent is worse. One set of measurements 6 cited by Drozdov and Tucker was carried out by the Taylor method. 9, 12 The nature of the technique, which employs fluid flow, is such that near a solvent critical point or a mixture consolute point the anomalous increase in the solution viscosity coupled with the divergence in the compressibility totally negates the va-JOURNAL OF CHEMICAL PHYSICS VOLUME 116, NUMBER 14 8 APRIL 2002 lidity of the method. 12 So, little weight can be given to the experimental Taylor results in seeking confirmation of the simulation results.
The other set of experimental tracer data 5 was obtained by a method based on the loss of weight of the compressed solute as it dissolved in the solvent. This is a rarely used, difficult method. No experimental detail other than a temperature tolerance of Ϯ5 mK is given. The data show a deep minimum in the product D, approaching zero within experimental error. This conflicts with the literature, and, for that matter, the simulations. ͓The values at densities from 0.25 to 0.592 g/cm 3 are 12-, 4.9-,(0.28Ϯ1.4)-, 20-, and 41 ϫ10 Ϫ6 g cm Ϫ1 s Ϫ1 .͔ Therefore, the two experimental tracer diffusion papers cited in support of the effect seen in the simulations do not hold up under close scrutiny.
However, there is experimental work on self-diffusion in pure fluids near critical points [13] [14] [15] ͑Fig. 1͒. CClF 3 has been studied at 30°, 50°, and 75°C by the static NMR spin-echo method. 13 At 30°C, T r ϭ1.004, so the critical point was closely approached. No evidence was found for any anomaly within the precision of Ϯ1-2%. Though this result is qualified by the use of a vertical sample, 40 mm in height, calculations suggest the size of any density gradients was insignificant and samples were allowed to equilibrate for several hours after changes in temperature or pressure. A second system, Xe, was studied by Peereboom and co-workers. 14 Horizontal samples were employed with very precise T and p control ͑Ϯ5 mK and Ϯ0.01%, respectively͒. Again, no anomaly was observable at 298 K (T r ϭ1.027) within an error of Ϯ1.4%. The closest approach to a critical temperature in an NMR spin-echo study has been made for carbon dioxide at T r ϭ0.998 and 1.001 by Etesse and co-workers. 15 The sample was 20 mm in height, the temperature control Ϯ5 mK, and the critical point was approached isothermally over many days. In Fig. 2 of Ref. 15 , three points in a data set labeled 31.06°C but including data measured between 31°C and 31.2°C ͑filled circles in our figure͒ appear to be high relative to the others in the set and to a second set labeled 31.5°C ͑filled triangles͒. Two correspond to densities well below or well above the critical density. One ͑31.2°C, 10.55 mol/dm Ϫ3 , 0.477 10 Ϫ5 cm 2 /s͒ occurs very close to the critical density. Given the small scatter of the remaining data and the smoothness of the 31.5°C isotherm, this point seems to be an outlier. The conclusion 15 that no anomaly was detectable within the average precision of Ϯ0.7% seems sound.
Finally, there is a single measurement of an apparent critical anomaly in a ternary system, 16 tracer diffusion of CH 4 in a mixture of CCl 4 and perfluoroethylcyclohexane near its consolute point. However, this may well be an artifact of the technically difficult method employed ͑a variant of the diaphragm cell͒ and has not been duplicated.
In summary, there is no support to be found in the best experimental self-diffusion measurements of pure fluids near the critical point, or of intradiffusion in binary mixtures near consolute points, for the effect seen in the simulations of Drozdov and Tucker. Nevertheless, further experimental work in this area would be of interest, given their predictions.
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